The KGd 2 F 7 :Tb and KGd 2 F 7 :Tb,Eu samples were obtained using a solid state reaction. Excitation spectra and emission spectra are reported and analyzed within the VUV-UV-vis spectral range. The intense green luminescence is observed in the KGd 2 F 7 :Tb while the combined emission of terbium and europium in the KGd 2 F 7 :Tb,Eu covers substantially the region of white light. The materials under study can be effectively excited making use of intense f-d transitions of Tb 3+ in the VUV-UV region. Experimental lifetimes of luminescent levels have been measured and discussed. It was found that the considerable energy transfer from Tb 3+ to Eu 3+ occurs.
Introduction
At present, phosphors able to convert UV or blue light into a suitable combination of red, green and blue luminescence are highly desirable. Among numerous inorganic materials, fluoride compounds containing luminescent rare earth ions have been considered as potential visible phosphors in view of theirs physicochemical and spectroscopic properties. In fact, various fluoride materials single-doped with europium or terbium have been intensively investigated and reported in numerous papers [1] [2] [3] [4] [5] [6] [7] [8] . Main attention has been paid to europium-doped fluoride hosts. Nevertheless, the quantum cutting phenomena in the green-emitting K 2 GdF 5 :Tb 3+ [9] or unusual distribution of Tb 3+ luminescence in K 3 YF 6 [10] have been documented. In contrast to single-doped fluoride materials, the reports on Tb-Eu co-doped systems are rather scarce. Conversion of Eu 3+ to Eu 2+ in the Tb/Eu co-doped oxyfluoride borosilicate glass containing the Sr 2 GdF 7 [11] or the emission of white light in Y 2 O 3 :Tb 3+ , Eu 3+ phosphor have been examined [12] . KGd 2 F 7 fluoride host has been also considered in the past. Detailed characterization of the KGd 2 F 7 structure was performed for the specimens obtained at different temperatures from 600 to 900 1C [13] . Down conversion of UV light into visible with the contribution of quantum cutting effect has been observed in Eu systems which if known have not been studied before. Phenomena of excitation and spectral features of visible emission relevant to practical application of these systems as visible emitting phosphors are examined.
Experimental

Preparation of samples
The polycrystalline KGd 2 F 7 samples containing Tb 3+ and Eu
3+
ions were prepared from a stoichiometric mixture of anhydrous KF, GdF 3 , TbF 3 and EuF 3 utilizing the solid state reaction method. The substrates were thoroughly ground in a mortar, put in a graphite crucible and then, the starting materials were inserted to a growth chamber. The mixture was pre-heated at 350 1C for a period of 6 h in order to eliminate the harmful impurities as water and/or oxygen from the chamber and reagents. The preparation was carried on at 850 1C for 25 h sustaining the intensive overpressure of Argon. Subsequent, the specimen was slowly cooled down to room temperature with the rate of 0.4 1C/min. In this way polycrystalline samples of KGd 2−(x+y) Tb x Eu y F 7 (x ¼0,05,y¼0; x ¼0; y¼0.05, and x¼ 0, 05, y¼ 0.05) were manufactured.
the Deutsches Electron Synchrotron (DESY, Hamburg). Highresolution excitation spectra in the range of 100-300 nm were measured applying the primary 2 m McPherson monochromator and PMT (Hamamatsu R6358P) detector at secondary ARC monochromator. The excitation spectra were corrected for the incident photon flux in relation to the reference sample of NaSal (sodium salicylate), which is characterized by constant quantum efficiency assumed to be 58% for a wide spectral range up to 25 eV [18] . The emission spectra at the SUPERLUMI station were recorded with a CCD camera (Princeton Instruments, Inc. [10] . Fig. 3 shows excitation spectra of Tb 3+ luminescence at 540 nm recorded in the spectral region 100-333 nm utilizing the synchrotron radiation (left) and in the range 250-500 nm applying the Xenon lamp (right). The spectrum shown on the left side of Fig. 3 [19] . However, the forbidden (HS) f-d transitions are weak as compared to the allowed low-spin (LS) transitions and its contribution to the excitation spectrum in Fig. 3 cannot be discerned. The excitation spectrum shown on the right side of Fig. 3 Luminescence intensity [a.u.] 
Conclusions
The KGd 2 F 7 :Tb and KGd 2 F 7 :Tb,Eu fluoride samples have been examined in order to evaluate their potential as a green-emitting and a white-emitting phosphor, respectively. The KGd 2 F 7 :Tb shows a strong visible emission distributed into several bands with the most intense one in the green region. This emission can be excited efficiently in the VUV-UV region, especially in the spectral range of the intense 4f n -4f n-1 5d transitions of terbium.
The KGd 2 F 7 :Tb,Eu luminescence consists of bands related to transitions of both luminescent ions and when excited at VUV region or at 380 nm a white light is observed. Red emission of Eu . Analysis of luminescence decay curves corroborates the occurrence of nonradiative energy transfer from terbium to europium. Contrary to that, the luminescent levels of terbium are mainly populated as result of relaxation of higher energy Tb 3+ excited states.
